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after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 6, 9 and 10 recite the limitation " greater than about 10 A from the surface. " 
(Emphasis added ) 

There is insufficient antecedent basis in the written specification for supporting the 
limitation claim. On paragraphs [0084] and [0101] of the originally specification, it 
discloses that the depth (i.e. the thickness of interface 262) is of 10 A or less than 10 A. 
For the above reason, this Office action is based on the originally filed disclosure of the 
current invention, i.e. exposing incorporates less than 1 atomic % of the products of the 
plasma at a depth equal or less than 10 A from the surface. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 12, 14, 15, 17, 18 and 19 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Sneh et al. (US 6,503,330). 
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In re claim 1 8, Sneh et al., in Figs. 4-11 and related text, teach the claimed method of 
depositing a film AI2O3 on a semiconductor surface (i.e. silicon substrate 20) in a partially 
fabricated integrated circuit, comprising: 

• exposing the semiconductor surface 21 to products of a O2/H2/H2O/NH 3 plasma (col. 
6, lines 50-54), thereby modifying termination of the semiconductor surface 21, by 
creating termination sites AH (Fig.8 and col. 5, line 17), without significantly 
affecting bulk properties beneath the surface, i.e. the termination sites AH would only 
activate the surface 21 of the silicon substrate 20 (Figs. 5-8) but do not affect bulk 
properties of the semiconductor surface, such as diffusing activated species from the 
plasma into the silicon substrate 20; and 

• after modifying the surface termination, depositing a layer 22 (i.e. AI2O3, col. 6, lines 
47-53) thereover using an atomic layer deposition process (col. 5, lines 39-43), 
wherein the atomic layer deposition process comprises a metal oxide (i.e. AI2O3, col.6, 
line 53) deposition. 

In re claim 19, Sneh et al., in Figs. 4-1 1 and related text, teach the claimed method of 
depositing a film 22 on a semiconductor surface 21 in a partially fabricated integrated circuit, 
comprising: 

• exposing a top surface 21 to products of a O2/H2/H2O/NH 3 plasma (col. 6, lines 50- 
54), thereby modifying termination of the semiconductor surface 21 without 
significantly affecting bulk properties beneath the surface 21; and 

• after modifying the surface termination, depositing a layer 22 thereover using an 
atomic layer deposition process (col. 5, lines 39-43), wherein the atomic layer 



Application/Control Number: 1 0/626,2 1 2 Page 4 

Art Unit: 2823 

deposition process comprises two reactant pluses with intervening purge pulses in 
each cycle, i.e. comprises two precursors having chemistry A and B, respectively, 
alternatively being introduced with a carrier gas purge in between each cycle of the 
introducing (col. 10, lines 44-56). 
In re claim 12, Sneh et al. teach that the 0 2 /H 2 /H 2 0/NH 3 plasma (col. 6, lines 50-54) 
comprises a nitrogen-excited species (i.e. NH3). 

In re claims 14 and 15, Sneh et al. teach that the atomic layer deposition (i.e. ALD) 
comprises depositing an oxide, such as AI2O3 (col. 6, lines 47-53), having a higher dielectric 
constant than silicon nitride. 

In re claim 17, Sneh et al. teach that the plasma is generated remote from the surface since 
the exposing step uses remote plasma process (col. 6, lines 50-51). 



Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



6. Claims 2, 4, 5, 6, 8, 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sneh et al. (US c 330). 
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In re claims 6, 9 and 10, Sneh et al. suggested that using plasma for modifying the surface 
termination would involve a formation of self-saturated layer, which is approximately 5 
angstroms thick (col. 6, lines 62-67), which is within the range of less than 10 A. 

Sneh et al. is silent as to the exposing being incorporating less than 1 atomic % of the 
products of the plasma. However, it would have been obvious to one of the ordinary skill in the 
art, at the time of the invention was made, to recognize that by routine optimization to 
incorporates a desired atomic percentage of the products of the plasma to form a thin layer at a 
depth less than 10 angstroms from the surface, since by doing so it would form a very thin self- 
saturated layer on the semiconductor surface, which would be beneficial to produce an uniform 
layer formed on the semiconductor surface that has been treated by the plasma (col. 5, lines 26- 
38). 

In re claim 2, Sneh et al. teach that the 0 2 /H 2 /H 2 0/NH 3 plasma (col. 6, lines 50-54) 
comprises a nitrogen-excited species (i.e. NH3). 

In re claims 4 and 5, Sneh et al. teach that the atomic layer deposition (i.e. ALD) comprises 
depositing an oxide, such as AI2O3 (col. 6, lines 47-53), having a higher dielectric constant than 
silicon nitride. 

In re claim 8, Sneh et al. teach that the plasma is generated remote from the surface since the 
exposing step uses remote plasma process (col. 6, lines 50-51). 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsien-ming Lee whose telephone number is 571-272-1863. The 
examiner can normally be reached on Tuesday-Thursday (7:30 ~ 6:00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Hsien-ming Lee 
Primary Examiner 
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